Design parameters for enhanced photon absorption in vertically
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Figure S1 Wavelength dependent complex refractive index of silicon utilized for our simulations.
Taken from Palik, E.D.: Handbook of Optical Constants of Solids, (1991).
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Figure S2 Absorption spectra for NW arrays with different NW diameters at 250 nm pitch and
1 pym length. Rational tailoring of the absorption characteristics can be achieved by NW geometry

variation.
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Figure S3 Total reflexion of NW arrays with varying pitch from 150 to 350 nm in dependence on
the degree of tapering. The NW length and the bottom diameter were fixed to 1 pm to 100 nm,

respectively.
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Figure S4 Total transmission of NW arrays with varying pitch from 150 to 350 nm in dependence
on the degree of tapering. The NW length and the bottom diameter were fixed to 1 pm to
100 nm, respectively.
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Figure S5 Absorption characteristics in dependence on NW diameter (cylindrical shape) and
length at 250 nm constant pitch showing the tradeoff between NW surface reflection and material
volume in comparison to silicon membrane material. Inset: exemplary electric field distribution
inside a NW array for light of 800 nm wavelength (blue represents the lowest and red the highest
electric field). Total absorption values are ploted for corresponding Si membrane thicknesses.
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Figure S6 Total absorption for the variation of the pitch in the range of 125 to 500 nm (NW
diameter 100 nm, length 1 pm). The maximum represents the optimum of increased material
volume with smaller pitch and minimized surface reflection with a larger pitch. ldeal short circuit
current densities are displayed for the maximum total absorption at 150 nm NW pitch and the Si
membrane.

500
450
400
350
300

Pitch (nm)

250 Global maximum: o
D = 350 nm
200 P = 500 nm
150 1 1 1 1 1
50 100 150 200 250 300 350 400

Nanowire diameter (nm)

Total absorption (a. u.)

O R, N W HA U1 OO N @

Figure S7 Total absorption for NW arrays with different NW pitch and diameter. The length was
fixed to 1 pm. Contour lines symbolize parameter combinations with equal total absorption. A
global maximum is achieved for NW arrays with approx. 350 nm NW diameter and 500 nm pitch.
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Figure S8 Total absorption for NW arrays with varying pitch from 150 to 350 nm in dependence
on the degree of tapering. The NW length and the bottom diameter were fixed to 1 pm and
100 nm, respectively.
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Figure S9 Short circuit current densities for NW arrays with optimal parameters (350 nm
diameter and 500 nm pitch). NW length is 1 pm.




